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Final Project Assessment Federal Project No. 019-A{217)A

A INTRODUCTION

Project 019 SC 007 H8401 01L, I-19 East Frontage Road, Ruby Road — Rio Rico Drive (MP
7.71 — MP 10.88) [Federal Project No. 019-A(217)A], is a study to evaluate and recommend
operational improvements at the intersection of the I-19 East Frontage Road and Ruby Road.

The project is located approximately eight miles north of the US—Mexico border and the City of
Nogales in Santa Cruz County, Arizona, within the Arizona Department of Transportation's
(ADOT's) Tucson District. The study area includes the 1-19 east frontage road from Ruby Road
to Rio Rico Drive and is generally bounded by 1-19 to the west and the Union Pacific Railroad
(UPRR) to the east. Ruby Road is also designated as State Route (SR) 289.

The intersection of the east frontage road and Ruby Road experiences high levels of congestion
in peak travel periods. An industrial park east of the east frontage road (Ric Rico South
Industrial Park) and a Pilot Truck Stop at the northeast corner of Ruby Road and the east
frontage road atiract a high volume of truck traffic. The left-turn lanes are end-to-end in the
center lane of Ruby Road and the queues of left-turning vehicles destined for either direction of
I-19 can exceed the available storage space, leading to traffic congestion and delay.
Furthermore, the close proximity of the signalized intersections on Ruby Road between the
northbound ramps and the east frontage road does not provide space for left-turning queues in
peak periods. As such, trucks exiting 1-19 in both the northbound and southbound directions
can back up on the exit ramps, sometimes extending onto the mainline.

The project scope consists of preparing Initial and Final Project Assessments and preliminary
cost estimates to document the development and evaluation of the alternatives.

The project is not listed in the Tentative 2015-2019 Five-Year Transportation Facilities
Construction Program. However, the project is expected to progress to design and construction
when the scoping phase is complete and funding is available.

The estimated construction cost for the improvements ranges from $5,670,000 for Alternative A
to $10,697,000 for Alternative D.

B. BACKGROUND DATA

From 1-19 mile post (MP) 7.71 to MP 10.08, the east frontage road is two-way and serves an
industrial park with relatively dense development, mostly agricultural produce distribution
facilities. The frontage road was improved in 2005 with ADOT Project STP-019-A(010)N, which
included construction of a one-way (northbound) frontage road connection between Kipper
Street (MP 10.08) and the |-19 northbound exit ramp to Rio Rico Drive (10.77). The combined
northbound off-ramp/northbound frontage road roadway connects to Rio Rico Drive at MP
10.88.

East of the one-way ramp/frontage road and south of Rio Rico Drive, an access road exists
inside ADOT right-of-way from MP 10.63 to MP 10.88. This separate two-way road provides
access to Stable Lane, a private roadway which currently serves an equestrian facility. The
access road intersects Rio Rico Drive approximately 400 feet east of the combined ramp/
frontage road intersection.

ADOT's milepost strip map indicates the following projects were constructed within or adjacent
to the project limits, sorted by construction date:

Stanley Consultants, Inc. 1 June 2014
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TABLE 1 - RECORD DRAWINGS

BEGIN END

PROJECT NUMBER | DATE |MILEPOST | MILEPOST |DESCRIPTION
HPP-STP-019-A(G1O)N | 2005 | 7.02 10.88 |19, RUBY RD T.I. TO RIO RICO T..
IM-10-1(142) 2003 | 1050 1130 |CALABASAS T.I (RIO RICO T.1)
N-000-0-543 1999 7.70 NA | ROR T IMPROVEMENT
IR-19-1(89) 1987 | 10.40 16.00 | NOGALES — TUCSON HIGHWAY
1-19-1(10) 1972 | 608 1041 | NOGALES — TUCSON HIGHWAY
1-19-1(22) 1965 | 10.42 16.08 | NOGALES — TUGSON HIGHWAY

The Milepost Log indicates no milepost equations within the project limits.

Roadway
Roadway functional classifications are as follows:
[-19 Interstate {part of National Highway System)
Ruby Road Major Collector
Rio Rico Drive Major Collector
East Frontage Road Not Classified (local road){urban)
Woest Frontage Road Not Classified (local road){urban)

ADOT's Roadway Design Guidelines indicate that frontage roads without a functional
classification should be designed as urban arterials.

The study area consists of level terrain with an average elevation of 3500 feet.

The east frontage road has 12-foot wide travel lanes, a 2-foot west-side shoulder, and a 6-8 foot
east-side shoulder. The east frontage road is paved with asphaltic concrete and crowned at the
construction centerline; the cross slope in tangent sections is 2%.

The posted speed limit of the east frontage road varies. The posted speed is 25 mph at the
Ruby Road intersection, 40 mph through the industrial park, and 30 mph through the one-way
northbound segment north of Kipper Street. Ruby Road is posted at 25 mph. Rio Rico Drive is
posted at 30 mph.

An AASHTO Controlling Design Criteria Report has been prepared for the 1-19 Ruby Road and
Rio Rico Drive traffic interchange (T1) ramps, crossroad, and the east frontage road for this
project.

Traffic
The design year is 2040.

ADOT’'s Multimodal Planning Division {(MPD) provided average annual daily traffic (AADT)
volumes for 2010, 2020, and 2040 by segment on 1-19 as shown in Table 2:

Stanley Consuftants, Inc. 2 June 2014
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TABLE 2 - ADCT MPD PROJECTIONS

Se%r:ent Alighment Segment 2010 ::;T 2020
1 I-19 South of Ruby Road 34,195 | 46,100 | 70,000
2 1-19 Ruby Road to Rio Rico Drive | 26,759 | 35,500 | 53,000
3 I-18 North of Rio Rico Drive 18,878 | 24,500 | 36,000

Consistent with previous methods used by ADOT MPD, two separate compounding growth
rates were calculated for each of the segments, one from 2010 to 2020 and another from 2020
to 2040. Splitting the compounding growth rates into two separate horizons allows for
conservative estimates of future traffic. The study team used the future volume forecasts on
I-19 to calculate growth rates that could be applied to the other roadways in the study area.

Traffic counts were taken February 9-10, 2012, during the peak import season for Mexican
produce so that this project could address the congestion generated by the trucks utilizing the
industrial park. The 24-hour machine counts were taken on the east frontage road north of Ruby
Road and north of Kipper Street. AM, mid-day and PM peak hour intersection turning
movement counts were collected at eleven intersections within the study area. Mid-day turning
movement counts were included to supplement the morning and afternoon peak hour counts to
capture the arrival pattern of trucks. A mid-day surge is typical in this area once gueues clear
the border, which opens at 6:00 AM. The typical routing of trucks in the area is to travel from
the U.S.-Mexico border Mariposa Land Port of Entry (LPOE), drop off goods in the industrial
park, and either return to the LPOE or proceed north on 1-19.

The AADT and traffic factors (K, DB, and T) for the east frontage road are estimated as shown in
the following table:

TABLE 3 — TRAFFIC DATA

AADT Design Factors (%)
K D T
LOCA- {Design {Directional (Truck
ROUTE Tion | 2012 2040 Hour Distribution and
Factor) Factor) RV Factor)
East Frontage | North of N %
Road Ruby Rd 8,920 15,800 8 59 46

* Collected by TRA, February 2012
** 2040 no build volume calculated as described in the traffic study

The ADOT Roadway Design Guidelines, Table 103.2A, provide level of service (LOS) and
capacity performance thresholds for various Arizona state highway classitfication and terrain
combinations. The study area is classified as an urban area. Based on Table 103.2A, the
established threshold is LOS D or better.

The Traffic Study (April 2014) describes the projected 2040 traffic volumes, turning movements,
and levels of service for the No Build and build alternatives.
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Crash Data

Crash data was obtained from ADOT for the I-19/Ruby Road service interchange ramps, the
I-19/Rio Rico Drive service interchange ramps, and the east frontage road from Ruby Road to
Rio Rico Drive. The data covers a five-year period from January 2007 through December 2011;
the crash data is detailed in the traffic report.

During the five-year period, a total of 122 collisions were reported within the project limits.
These include 2 incapacitating injury, 8 non-incapacitating injury, 11 possible injury, and 101
non-injury collisions. Sixty-two percent of the collisions occurred during daylight hours. There
were no fafal crashes.

Drainage

Drainage within the project vicinity generally flows from the southwest to the northeast and
discharges into the Santa Cruz River. Ruby Road crosses Potrero Creek, a tributary of the
Santa Cruz River, on a two-lane bridge approximately 1000 feet east of 1-19. The study area
includes two named washes, Calabasas Canyon Wash at MP 10.28 and Caralampi Canyon
Wash at MP 10.77, and several unnamed washes.

Calabasas Canyon Wash flows are conveyed eastward through a 3-12 ft. x 8 fi. reinforced
concrete box culvert (RCBC) and Caralampi Canyon Wash flows are conveyed eastward
through a 3-10 fi. x 8 ft. RCBC.

In the vicinity of the Ruby Road TI, the washes are unnamed. One wash crosses I-19 just north
of Old Tucson Road via a 6 fi. x 7 ft. RCBC. Another wash crosses both Ruby Road and 1-19 in
the northwest guadrant of the interchange through 2-8 ft. x 7 ft. RCBCs under each roadway.

Existing drainage structures include RCBCs, corrugated metal pipe culverts (CMP), caich
basins, and spillways. Table 4 lists major drainage structures within the study area:

TABLE 4 — EXISTING DRAINAGE STRUCTURES

ROADWAY MP DESCRIPTION SIZE (FT.)
I-19 7.49 RCBC Ex7
Ruby Road west of I-19 7.80 RCBC 2.8x7
1-19 8.00 RCBC 2.8x%x 7
I-19 8.36 RCBC 5x5
I-19 8.60 RCBC 2.40x 7
I-19 8.96 RCBGC 6x3
I-19 9.15 RCBC 6 x4
I-19 9.73 RCBC 2.8x%x3
1-19 10.28 Calabasas Canyon RCBC 312 %8
i-19 10.77 RCBC NB & Off Ramp 3.10x 8
I-19 10.77 RCBC SB 3-10x 8
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ADOT Tucson District plans to improve an existing drainage structure on the east frontage road
at MP 8.88 under a separate project. There are no other known drainage problems in the study

area.

Structures

The following major structures shown in Table 5 are listed in the ADOT Bridge Record:
TABLE 5 ~ EXISTING STRUCTURES

MAX SPAN | VERTICAL
STR STRUCTURE | WIDTH | LENGTH | GCLR. | YEAR |SUFFICIENGY
ROUTE| NO. | MP NAME | (FEET) | (FEET) | (FEET) | BUILT | RATING
19 | 1240 | 7.70 R“b{’JEdT' 70 258 1626 | 1967 95.00
119 | 5771 | 8.60 RCB 2%10 12 /A 1951 80.42
Calabasas
9 | 5773 | 10.28| (AR | ax 12 14 N/A 1951 80.42
19 | 5775 |10.77 | REBNB&OM 4, 49 10 N/A 1951 81.71
Ramp
119 | 5776 | 10.77 RCB 3% 10 10 N/A 1966 96.94
119 | 933 |10.96 H'oT?‘G%EB 26 052 1641 | 1967 86.87
19 | 2727 | 10.97 Ri"TF}i‘L’JOPWB 39 252 16.47 | 2000 97.88
Utilities

ADOT'’s Tucson District Utility Permit Log, Arizona Blue Stake, record drawings, and field
observations indicate the presence of multiple underground and overhead utilities both crossing
and alongside the east frontage road, Ruby Road, and Rio Rico Drive:

TABLE 6 — EXISTING UTILITIES

UTILITY 19 MP FACILITY
. 7.35 . .
CenturyLink 10.88 Aerial crossings
7.33 Gas line crossing -19
7.33-7.74 Gas line along I-19
7.43 Gas line crossing 1-19
Unisource Energy Services 10.02-10.27 Gas line along 1-19
7.35 Overhead power crossing I-19
7.35-7.70 Overhead power along 1-19
9.11 -10.70 Overhead power along I-19
. - 8.43 Aerial crossing
Frontier Communications Co 10.09 Aerial crossing
e L _ Sewer along frontage road and
Santa Cruz Unified School District | 8.44 — 8.50 across 1-19
A s 8.45 12" water across |19
Bic Rico Utilities 10.62 Sewer line
GAGC Prop Inc of AZ 10.70 8" Sewer

Stanley Consultants, Inc.
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ADQOT Utilities & Railroad Section indicated that CenturyLink may have unpermitted utilities in
the project area. These facilities are anticipated to be within the existing easements shown on
ADOT'’s right-of-way maps.

To the east of the study area, UPRR tracks run in a north-south afignment between 500 feet and
2500 feet away from 1-19. Ruby Road crosses the railroad at-grade approximately 1500 feet
east of I-19. This project is not anticipated to affect the railroad.

Right-of-Way

Within the study area, ADOT’s 1-19 right-of-way width varies from a minimum of approximately
360 feet to over 1000 feet at the Ruby Road Tl and Rio Rico Drive TI. ADOT'’s right-of-way
includes the east frontage road and, where it exists, the west frontage road.

South of Kipper Street, ADOT’s existing access control runs between the mainline and east
frontage road. North of Kipper Street, ADOT controls access along the one-way east frontage
road/northbound exit ramp. A break in access control is provided on the two-way segment of
access road at Stable Lane. At the Ruby Road Ti, ADOT's right-of-way plans describe the
access control line based on an unconstructed design concept; as such, it is assumed that
ADOT's existing access control runs between the 1-19 northbound ramps and the east frontage
road.

C. PROJECT SCOPE

This project assessment includes an evaluation of a No Build alternative, four build alternatives,
and one sub-alternative. The alternatives are listed below with a brief description and are
explained and evaluated in more detail on the following pages. An alternative will be selected
by the project team in the future for advancement to design and construction.

¢ The No Build Alternative assumes that no major improvements would be made to any
of the roadways within the study area.

* Alternative A would extend the two-way east frontage road from Kipper Street to Rio
Rico Drive. The east frontage road would be disconnected from the northbound 1-19 exit
ramp, converted to two-way traffic, and realigned to intersect Rio Rico Drive
approximately 400 feet east of the existing combined ramp/frontage road intersection.
The northbound 1-19 ramp intersection would remain in its current location. A figure
showing Alternative A is included in Appendix B.

* Alternative B would combine the east frontage road and northbound 1-19 exit ramp
south of Ruby Road into a one-way northbound roadway that intersects Ruby Road west
of the existing east frontage road intersection. Southbound traffic south of Ruby Road
would travel on a new two-way access road that would connect to the east frontage road
south of its gore with the northbound exit ramp and to Ruby Road across from the truck
stop canopy. A figure showing Alternative B is included in Appendix B.

* Alternative B1 is a sub-alfernative of Alternative B. Allernative B1 would provide the
same features as Allernative 2 except the new access road would not be included. As
such, southbound traffic would not be accommodated on the east frontage road south of
Ruby Road. Alternative B1 is shown in Appendix B.

Stanley Consultants, Inc. 6 June 2014
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e Alternative C would reconstruct the |-19/Ruby Road T! to a roundabout interchange.
Two six-leg roundabouts on Ruby Road, one on each side of 1-19, would combine the
frontage roads and ramps into the same intersection. A figure showing Aliernative C is
included in Appendix A.

o Alternative D would reconstruct the I-19/Ruby Road Tl to a diverging diamond
interchange (DDI). The DDI configuration crosses traffic to the opposite side of the road
and then crosses it back; this allows the right and left turns to and from the freeway
ramps 1o act as free-flow movements. Alternative D is shown in Appendix B.

The design elements and assumptions used for the conceptual development of each alternative
are discussed in the following sections. Although the west frontage road intersections with
Ruby Road were not directly impacted by every alternative, Alternatives B, C, and D include
reconstruction of the west frontage road intersection to provide an accepiable level of service for
the entire Ruby Road TI.

No Build Alternative

Under the Neo Build Alternative, traffic operations would coniinue to deteriorate as volumes
increase, further increasing traffic congestion and delay.

A LOS analysis was performed for design year 2040 peak hour volumes. Based on the existing
geometry and 2040 peak hour volumes, the analysis shows that the study intersections would
operate at LOS in the design year as reflected in the following table. Although the Ruby Road
T1 and east frontage road intersection are the focus of this study, all of the intersections in the
study area are included in the table for comparison to the build alternatives.

1 Rio Rico Drive and West Frontage Road B B B
2 | Rio Rico Drive and 1-19 SB ramps C B B
3 | Ric Rico Drive and 1-19 NB ramps C C C
4 | Rio Rico Drive and East Frontage Road* E D D
5 | Kipper Street and East Frontage Road” A B B
6 | Ruby Road and West Frontage Road (north leg)* F C ]
7 | Ruby Road and West Frontage Road (south leg)” F D E
8 | Ruby Road and 1-19 SB ramps C C c
9 | Ruby Road and 1-19 NB ramps F F E
10 | Ruby Road and East Frontage Road F F F
11 | Ruby Road and Pilot Truck Stop driveway™ C B B

*Two way stop control - Worst movement LOS reported

Stanley Consultants, Inc. 7 June 2014
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Alternative A - Two-Way East Frontage Road, Kipper Street to Rio Rico Drive

Alternative A would reduce traffic congestion at the east frontage road/Ruby Road intersection
by providing additional access to the industrial park from the Rio Rico T, which is located on
I-19 approximately three miles north of the Ruby Road TI.

A LOS analysis was performed for design year 2040 peak hour volumes. Based on the
proposed Alternative A geometry and 2040 peak hour volumes, the analysis shows that the
study intersections would operate as follows in the design year:

1 Rio Rico Drive and West Frontage Road B A B
2 Rio Rico Drive and I-19 SB ramps C G C
3 Rio Rico Drive and I-19 NB ramps C C Cc
4 Rio Rico Drive and East Frontage Road A A B
5 Kipper Street and East Frontage Road * A B B
6 Ruby Road and west side West Frontage Road * F C C
7 Ruby Road and east side West Frontage Road * F D E
8 Huby Road and I-19 SB ramps B B C
9 Ruby Road and -18 NB ramps F E E
10 Ruby Road and East Frontage Road F F F
11 Ruby Road and Pilot Truck Stop driveway * C B B

* Two way stop control - Worst movement LOS reported

Major scope items for Aliernative A would include the following:

* Widen and reconstruct the existing east frontage road from Kipper Street to Rio Rico
Prive and convert the one-way northbound roadway to two-way.

¢ Obliterate the existing east frontage road connection to the 1-19 northbound exit ramp.

e Realign the new two-way frontage road eastward and intersect Rio Rico Drive
approximately 400 feet east of the existing northbound [-19 ramp intersection at the
same location as the existing two-way access road.

* Install 2 new traffic signal on Rio Rico Drive at the new two-way frontage road
intersection.

+ Reconnect the driveway to Stable Lane to the realigned two-way east frontage road.

« No modifications to the [-19/Rio Rico T! UP bridge would be required with this
alternative.

¢ Minor widening on Rio Rico Drive would be required with this alternative.

Stanley Consultants, Inc. 8 June 2014
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Construct vertical curb at the east frontage road intersection with Rio Rico Drive. The
need for a closed storm drainage system is not anticipated.

Construct new concrete barrier near the new 3-10 ft. x 12 {i. drainage culvert to shield
the roadway from side slopes greater than 4H:1V.

Obliterate roadway segments no longer needed for traffic operations on Rio Rico Drive
at the I-19 ramps.

Construct a new 3-10 ft. x 8 ft. RCBC under the realigned east frontage road south of
Rio Rico Drive. This culvert would be required to preserve the eastward flow path for the
Caralampi Canyon Wash crossing 1-19 about 0.25 mile south of Rio Rico Drive. No
modifications to the existing 3-10 ft. x 8 fi. concrete box culvert approximately 580 feet
north of Kipper Street are anticipated.

Construct scuppers to drain storm water from the curb returns at the east frontage road/
Rio Rico Drive intersection.

install extruded thermoplastic pavement markings.

Install new intersection lighting on Rio Rico Drive at the new two-way east frontage road
intersection.

Approximately 5.52 acres of new right-of-way would be required with this alternative.
The new right-of-way is in the southeast quadrant of the I-19/Rio Rico Tl and is currently
privately owned.

The need for temporary construction easements (TCE} is not anticipated.

Utility relocations would be required. The proposed east frontage road realignment
would conflict with an overhead power line that runs along {both within and ouiside of)
the existing ADOT right-of-way.

Alternative B — One-Way East Frontage Road South of Ruby Road, New Access Road

Alternative B would convert the east frontage road south of Ruby Road to one-way northbound
and combine it with the northbound 1-19 exit ramp.

A LOS analysis was performed for design year 2040 peak hour volumes. Based on the
proposed Alternative B geometry and 2040 peak hour volumes, the analysis shows that the
study intersections would operate as shown in the following table in the design year. The Rio
Rico Drive Tl and Kipper Street intersections are not included in the LOS results for Alternatives
B, C, or D since they are not improved with these alternatives.

6-7 | Ruby Road and West Frontage Road

8 Ruby Road and I-19 8B ramps

10 | Ruby Road and East Frontage Road

o oW | ™

11 | Ruby Road and Pilot Truck Stop driveway™

*Two way stop control — Worst movement LOS reported
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Major scope items for Alternative B would include the following:

Construct a new northbound exit ramp/one-way northbound frontage road that intersects
Ruby Road approximately 320 feet east of the I-19/Ruby Road Tl bridge. The combined
roadway would widen to four lanes south of Ruby Road.

South of the new I-19 northbound exit ramp/fone-way frontage road gore, shift the two-
way east frontage road east to provide space for the new I-19 northbound exit ramp.

Construct a new southbound access road for east frontage road continuity that intersects
Ruby Road 780 feet east of the |-19/Ruby Road Tl UP bridge. The new access road
would intersect the two-way east frontage road south of the norithbound exit
ramp/frontage road gore. If desired, the new access road could accommodate two-way
traffic; if so, it would provide one lane in each direction and would be approximately 1200
feet long.

Realign the east frontage road north of Ruby Road to match the location of the new
combined ramp/frontage road south of Ruby Road.

No modifications to the I-19/Ruby Road Ti UP bridge would be required with this
alternative.

Widen Ruby Road to provide additional turn lanes at the new northbound ramp/east
frontage road intersection. Construct vertical curb along reconstructed segmenis of Ruby
Road.

Construct new concrete barrier where needed to matich into existing barrier or shield the
roadway from side slopes greater than 4H:1V. Concrete barrier will likely be required
along the realigned west frontage road to shield tall embankments and along the new
northbound exit ramp where adjacent to the realigned east frontage road.

Obliterate roadway segments no longer needed for traffic operations.

Extend the existing 6 ft. x 7 ft. RCBC located about 500 feet north of the Old Tucson
Road intersection to accommodate the widening of the northbound exit ramp and east
frontage road. In addition, the outlet channel for this RCBC on the east side of I-19 will
need to be lined with either wire-tied riprap or concrete. Improvements include the
addition of CMP culverts under the access road and frontage road/northbound exit ramp
roadways in the southeast quadrant to properly drain infield areas.

Construct catch basins, storm drains, and scuppers to drain storm water from curbed
roadway segments.

Construct a new retaining wall east of the realigned east frontage road beginning
approximately 1400 feet south of Ruby Road. The wall would be approximately 150 feet
long and would be required to prevent the northbound exit ramp fill slope from
encroaching into the new drainage channel. This retaining wall and drainage channel
would be within the existing right-of-way.

No modifications to the existing flood gate and chain link right-of-way fence adjacent to
the U.S. Forest Service (USFS) property just north of Old Tucson Road are anticipated.
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¢ Widen Ruby Road to four lanes at the west frontage road intersection and add a traffic
signal.

¢ Widen and realign the west frontage road south of Ruby Road to match the location of
the west frontage road north of Ruby Road. The realignment would extend
approximately 850 feet south of Ruby Road. The cross section of the west frontage road
south of the signalized Ruby Road intersection would consist of four lanes with an
additional northbound right-turn lane.

= Widen the west frontage road to four lanes north of the signalized Ruby Road
intersection. The widening would taper to match the existing roadway width
approximately 750 feet north of Ruby Road.

» Construct a new 2-8 ft. x 7 ft. RCBC under the ramp in the southwest quadrant of the
interchange and a new drainage channel between the new RCBC and existing RCBC
under Ruby Road. This would maintain the flow path for the wash approaching from the
southwest and direct it to the existing RCBC under Ruby Road west of I-19.

¢ Approximately 3.18 acres of new right-of-way would be required with this alternative.
The new right-of-way needs are as follows:

o Northeast quadrant — 0.01 acres, private ownership (Pilot Truck Stop)
o Northwest quadrant — 0.22 acres, private ownership
o Southwest quadrant — 1.26 acres, private ownership

o Southeast quadrant — 1.64 acres, private ownership (potential future Love's
Travel Stop); 0.05 acres, public ownership (USFS)

s Install extruded thermoplastic pavement markings.

» Install new intersection lighting on Ruby Road at the I-19 ramps and frontage roads
infersections.

* This alternative would require relocation of the Unisource Energy Services gas line to
accommodate the box culvert extension. This alternative may require relocation of
Unisource Energy Services overhead power and CenturyLink communications lines,
which run parallel to the east frontage road at the proposed new access road
intersection.

Alternative B1 — One-Way East Frontage Road South of Ruby Road, Scuthbound Access
via I-19

Alternative B1 is a sub-alternative of Alternative B. Because the land in the southeast quadrant
of the -19/Ruby Road Tl is privately owned and may be developed as a truck stop, it may not
be feasible to acquire part of the parcel for the access road included in Alternative B.
Aliernative B1 would not provide direct southbound access in the southeast quadrant of the
Ruby TI; rather, southbound traffic south of Ruby Road would need to use I-19 or the west
frontage road to access homes and businesses south of Ruby Road and east of I-19.

Based on the proposed Alternative B geometry and 2040 peak hour volumes (which include the
proposed truck stop), the analysis shows that the study intersections would operate as follows in
the design year:
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6-7 | Ruby Road and West Frontage Road
8 Ruby Road and |-18 SB ramps
10 | Ruby Road and East Frontage Road

C|o|mio|

11 | Ruby Read and Pitot Truck Stop driveway™

*Two way stop control — Worst movement LOS reported
o Approximately 1.56 acres of new right-of-way would be required with this alternative as
follows:
o Northeast quadrant -- 0.01 acres, private ownership {Pilot Truck Stop)
o Northwest quadrant - 0.22 acres, private ownership
o Southwest quadrant — 1.26 acres, private ownership

o Southeast quadrant — 0.02 acres, private ownership (potential future Love's
Travel Stop); 0.05 acres, public ownership (USFS)

* This alternative would require relocation of the Unisource Energy Services gas line to
accommodate the box culvert extension. This alternative may require relocation of
Unisource Energy Services power and CenturylLink communications lines, which run
parallel to the east frontage road at the proposed new access road intersection.

Aliernative C — Roundabout Interchange
Alternative C would reconstruct the 1-19/Ruby Road Tl as a roundabout interchange.
A LOS analysis was performed for design year 2040 peak hour volumes. Based on the

proposed Alternative C geometry and 2040 peak hour volumes, the analysis shows that the
study intersections would operate as follows in the design year:

6-8 | Ruby Road and west roundabout

9-10 } Ruby Road and east roundabout

11 Ruby Road and Pilot Truck Stap driveway™ G B
*Two way stop conirol — Worst movement LOS reported

Major scope items for Alternative C would include the following:

s Construct a new multi-lane, six-leg roundabout on Ruby Road east of |-19 that would
connect to the northbound 1-19 ramps and east frontage road. The center of the east
roundabout intersection would be approximately 230 feet east of the bridge over 1-19.
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Construct a new multi-lane, six-leg roundabout on Ruby Road west of 1-19 that would
connect to the southbound 1-19 ramps and west frontage road. The center of the west
roundabout intersection would be approximately 210 feet west of the bridge over |-19.

No substantial modifications to the I-19/Ruby Road Tl UP bridge would be required with
this alternative. New vertical curb would be added in the center lane of the bridge to
channelize the eastbound and westbound roadways.

Realign all intersecting roadways for proper roundabout approach and departure
spacing, horizontal curvature, and skew angle. The approximate limits of reconstruction
would be as follows:

East Roundabout

» Ruby Road - 600 feet east and 230 feet west of roundabout

I-19 northbound exit ramp — 850 feet south of roundabout

1-19 northbound entrance ramp - 550 feet north of roundabout

East frontage road — 950 feet south and 850 feet north of roundabout

West Roundabout

= Ruby Road — 210 feet east and 700 feet west of roundabout

= |-19 southbound entrance ramp - 500 feet scuth of roundabout

= |-19 southbound exit ramp — 1000 feet north of roundabout

»  West frontage road — 1000 feet south and 750 feet north of roundabout

Provide up to three lanes in the circular roadway with an inscribed circle diameter of 220
feet. The number of lanes is based on the traffic analysis described in the traffic report
for this project. The roundabouts would provide a 12-foot concrete truck apron and
would accommodate a WB-67 design vehicle.

Near the roundabout intersections, construct channelizing vertical curb along each
intersecting roadway and, where two-way traffic is accommodated, splitter islands
between opposing directions of traffic.

Construct new concrete barrier where needed to match into existing barrier or shield the
roadway from side slopes greater than 4H:1V.

Obliterate roadway segments no longer needed for traffic operations and remove the
existing traffic signals on Ruby Road at the |-19 ramps and east frontage road.

Construct a retaining wall along the southbound exit ramp to contain embankment
material from encroaching into the drainage channel.

Construct a new 2-8 ft. x 7 ft. RCBC that extends from the southwest quadrant of the
interchange to the northwest quadrant. This would preserve the path for flows
approaching from the southwest that are routed to the RCBC under 1-19 located about
0.25 mile north of Ruby Road. At the outlet of the RCBC, a riprap basin would be
required to replace the riprap basin removed for the construction of the frontage road in
the northwest quadrant of the interchange.

Extend the 2-8 ft. x 7 ft. RCBC under 1-19 north of the interchange to accommodate the
widened southbound off-ramp.

For the roundabouts, a system of catch basins and a small-diameter storm drain pipe
would be required to drain the curb and gutter section at the core of the roundabout.
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Other drainage improvements include small diameter (24-inch) CMP cuiveris under the
frontage roads and ramps in the southwest and southeast quadrants of the interchange.

Install extruded thermoplastic pavement markings.

Install new roundabout lighting.

Approximately 1.37 acres of new right-of-way would be required with this alternative,
plus TCEs at several driveways onto the east frontage road norih of Ruby Road. The
new right-of-way needs are as follows:

= Northeast quadrant — 0.01 acres, private ownership (Pilot Truck Stop)
»  Northwest guadrant — 0.12 acres, private ownership

= Southwest quadrant — 1.24 acres, private ownership

Alternative D — Diverging Diamond Interchange

Alternative D would reconstruct the |-19/Ruby Road Tl to a DDI. With a DDI interchange,
crossroad traffic crosses to the opposite side of the roadway within the limits of the interchange
to allow free right and left turns to and from the I-19 ramps.

A LOS analysis was performed for design year 2040 peak hour volumes. Based on the
proposed Alternative D geometry and 2040 peak hour volumes, the analysis shows that the
study intersections would operate as follows in the design year:

6-7 | Ruby Road and West Frohtage Road C
8 | EB Ruby Road and WB Ruby Road A

82 | 1-19 SBleft turns A
9 | EB Ruby Road and WB Ruby Road B
C

A

C

10 | Ruby Road and East Frontage Road
91 | I-19 NB left turns

11 | Ruby Road and Pilot Truck Stop driveway”
*Two way stop contro! — Worst movement LOS reported

mlr Olg|>»|m D|Q

Major scope items for Alternative D would include the following:

Construct a new signalized crossover intersection on Ruby Road east of I-19 that would
shift eastbound and westbound traffic to the opposite sides of the roadway. The center
of the east crossover intersection would be approximately 150 feet east of the bridge
over -19.

Construct a new signalized crossover intersection on Ruby Road west of 1-19 that would
shift eastbound and westbound traffic to the opposite sides of the roadway. The center
of the west crossover intersection would be approximately 150 feet west of the bridge
over |-19.
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No substantial modifications to the 1-19/Ruby Road TI UP bridge would be required with
this alternative. New vertical curb would be added in the center lane of the bridge for
channelization of eastbound and westbound roadways.

Realign the east frontage road approximately 100 feet east at Ruby Road to increase the
separation between the frontage road and the adjacent crossover intersection. The
approximate reconstruction limits of the east frontage road are as follows:

v  Scuth of Ruby Road — 950 feet
»« North of Ruby Road — 1150 feet

Realign the west frontage road to form one intersection with Ruby Road 130 feet west of
the existing northern leg of the west frontage road. The realignment is necessary to
consolidate the intersections on Ruby Road and 1o increase the separation between the
frontage road and western crossover intersection. The approximate reconstruction limits
of the east frontage road are as follows:

*»  South of Ruby Road — 1050 feet
» Neorth of Ruby Road — 700 feet

The reconstructed east frontage road intersection would require additional turn lanes on
Ruby Road. The number of lanes is based on the analysis described in the traffic report
for this project. The design vehicle is a WB-67 tractor trailer.

Near the crossover intersections, construct channelizing vertical curb along each
intersecting roadway and, where two-way traffic is accommodated, median islands
between opposing directions of traffic.

Construct new concrete barrier where needed to match into existing barrier or shield the
roadway from side slopes steeper than 4H:1V.

Obliterate roadway segments no longer needed for traffic operations.

Extend the 2-8 ft. x 7 ft. RCBC under the west leg of Ruby Road to the north and south
to accommodate the widened roadway section. The riprap basin located on the north
end of the RCBC would be modified to accommodate the RCBC extension. The new
west frontage road configuration would require a new 2-8 ft. x 7 ft. RCBC to maintain the
flow path for flows approaching from the southwest.

Add catch basins between the east frontage road and the west frontage road to drain the
curb and gutter sections of the interchange. Pavement runoff would be conveyed by
small-diameter storm drain pipe and directed to infield areas of the interchange. |In
addition, a small-diameter CMP culvert would be needed under the east frontage road in
the southeast guadrant of the interchange to drain the southeast infield area.

install extruded thermoplastic pavement markings.
Install new intersection lighting.

Approximately 4.37 acres of new right-of-way would be required with this alternative.
The right-of-way needs are as follows:

* Northeast quadrant — 0.08 acres, private ownership (Pilot Truck Stop)

» Northwest quadrant — 1.53 acres, private ownership

»  Southwest quadrant — 2.76 acres, private ownership
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Previously-Eliminated Alternalives

Other concept-level alternatives were discussed with and eliminated from further consideration
by the study team earlier in project development, including the following:

= Signing, pavement marking, and signal timing improvements to Ruby Road and the east
frontage road. Eliminated as a standalone solution because LOS goals were not met.

» Continuous two-way east frontage road, Ruby Road to Ric Rico Drive, with the northbound
east frontage road traffic merging with the I-19 northbound exit ramp and a grade separation
for southbound east frontage road fraffic over northbound traffic (similar to 1-19/Continental
Road TI). Solutions involving the construction of major structures were deemed cost
prohibitive.

» Southbound east frontage road to northbound I-19 bypass lane. Eliminated because, when
modeled, the bypass didn't draw enough traffic from Ruby Road to substantially improve the
LOS.

» One-way east frontage road north of Ruby Road with southbound traffic crossover to west
frontage road (slip ramp to west frontage road}. Eliminated because a one-way restriction
on the east frontage road could undesirably restrict business park access and because
solutions involving the construction of major structures were deemed cost prohibitive.

=  One-way east frontage road north of Ruby Road with southbound traffic crossover io west
frontage road (T-Intersection with west frontage road). Eliminated because a one-way
restriction on the east frontage road could undesirably restrict business park access and
because solutions involving the construction of major structures were deemed cost
prohibitive.

= New interchange on |-19 between Ruby Road and Rio Rico Drive in the median with left-exit
ramps. Eliminated because FHWA will not approved left exits in non-HOV conditions and
because solutions involving the consiruction of major structures were deemed cost
prohibitive.

» Four roundabouis: The four intersections on Ruby Road with the west frontage road,
southbound ramps, northbound ramps, and east frontage road would be converted to
roundabouts. Eliminated because of high right-of-way needs and circulation restrictions for
Pilot truck stop.

Alternatives Evaluation

The No Build alternative and Alternatives A, B, B1, G and D were evaluated to help differentiate
the major features of the various alternatives. The results of the alternative evaluation are
summarized in Table 7. The alternatives with the most favorable characteristics for each
criterion are identified in the 'Advantage' column.
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Recommendation

Alternative C provides the greatest operational improvement among the alternatives and would
provide the best long-term solution for this area for the following reasons:

o Two roundabout intersections result in the lowest delay of all the alternatives.

+ Alternative C provides the highest value in terms of cost per incremental improvement in
LOS.

« Alternative C requires the smallest amount of new right-of-way acquisition and no
appreciable loss of developable property is required.

¢ Alternative G received more public support than the other Ruby Road Tl alternatives but
less public support than Alternative A; however, Alternative A would not improve LOS at
Ruby Road TI.

« Roundabout intersections are becoming maore widely used in Arizona and throughout the
U.S. for their operational and safety benefits.

* The roundabout intersections do not require vehicles to stop and wait at intersections when
no other vehicles are present.

¢ Roundabout intersections typically have fewer and less severe conflict points than
signalized intersections.

e Only four lanes are required across the Ruby Road TI bridge where five lanes exist today;
the additional bridge width could be used to provide a dedicated pedestrian and bicycle
corridor across 1-19.

However, while the PEL process does not prohibit the identification of a preferred alternative, it
does require that all reasonable alternatives be carried forward into NEPA. Alternatives can only
be eliminated during the PEL process if they are fatally flawed. If an alternative happens 1o score
lower in a comparative scheme, it is not necessarily fatally flawed even if the comparative scheme
is based on the purpose and need. While Alternative C is recommended by the project team,
Alternatives A, B, B1, and D were not found to have fatal flaws and thus should be carried forward
into the NEPA process with Alternative C.

D. DEVELOPMENT CONSIDERATIONS

ADOT Communications will coordinate project information with the public and project stakeholders.
Coordination to date has included a public scoping meeting (May 2012) and stakeholder meetings
with several groups, inciuding Fresh Produce Association of the Americas and Rio Rico community
associations.

Additional stakeholder meetings and a public meeting were held in January 2014 in Rio Rico,
Arizona, to present the alternatives.

The study team met with Santa Cruz County on January 14, 2014, and with the Gity of Nogales
and the Fresh Produce Association of the Americas on January 22, 2014, to inform them of the
upcoming public meeting and to review the alternatives.

The purpose of the public meeting was to provide additional information about the study, present
the alternatives, and provide the opportunity for attendees to ask guestions and submit comments.
A total of 60 people attended the public meeting. The meeting was held on Wednesday, January
29, from 5:00 p.m. to 7;30 p.m. (with a presentation at 5:30 p.m.) at the Esplendor Resort, 1069
Camino Caralampi, Rio Rico, AZ 85648.
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Public comments ranged from issues associated with traffic management and business access to
suggestions for alternatives and concerns with overall costs. Many similar comments were
received from multiple commenters. Comments were classified into the following categories:

e Traffic Management
» Safety Concerns
e Economics

¢ No Build Preferred
During the comment period, comments could be submitted in a variety of ways: by mail, telephone,
email, and online. A total of 39 comments were received during the comment period, which ended
February 14, 2014.

The comments are quantified by issue below:

ategory T T e
Traffic Management

Safety Concerns 2

Economics 1

Emergency Access 2

Miscellanaous 1

Alternatives 17-Alt A; 2-Alt B; 5-Alt G; 1-Alt D

*Responses may have included more than one issue

Additional information about the meeting and comments are available in the Public Scoping
Summary prepared by ADOT Communications, March 2014.

School bus circulation and emergency vehicle access should be considered during construction.

ADOT has evaluated modifications to the west frontage road between Ruby Road and Rio Rico
Drive under a separate project (019 SC 008 H8204 01C); however, the project is not currently
active.

Santa Cruz County is conducting a study to widen the Ruby Road bridge over Potrero Creek.
Recommendations from the study are not yet available. Of the three alternatives under study, two
appear to be compatible with the ADOT study alternatives presented herein.

ADOT's Tucson District is preparing a sign to indicate to southbound vehicles that there is no
access to the industrial park from Rio Rico Drive. Once the sign has been installed and resuits
observed, the need for additional signing on the Rio Rico Drive crossroad will be evaluated.

Redevelopment of the existing retail plaza in the northwest quadrant of the Rio Rico Tl is planned.
Projected retail plaza traffic volumes are included in the 2040 volumes for this study.

New roadway elements will be designed in accordance with ADOT’s Roadway Design Guidelines,
2012 Edition, with current updates, AASHTO’s A Policy on Geometric Design of Roads and
Streets, 2011 6™ Edition, and AASHTO's Roadside Design Guide, 2011, 4™ Edition.
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The design speeds used for the preliminary design alternatives are as follows:

I-19 70 mph
Ruby Road 35 mph
Rio Rico Drive 35 mph
East Frontage Road 50 mph*
West Frontage Road 50 mph*

*The east and west frontage road design speed is reduced near the crossroad termini.

A Change of Access Report would be required with Alternatives A, B, or B1. A Change of Access
Report likely would not be required with Alternatives C or D since those alternatives would require
relatively minor modifications to the ramp/crossroad intersection configurations.

The need for new right-of-way and temporary construction easements varies by alternative.

ADOT will need to coordinate with private property owners for access changes and driveway
connections. Onsite circulation improvements at the Pilot truck stop are recommended to ensure
that trucks can circulate to the available routes. Without onsite improvements, a raised median
may be considered to restrict left-turns into the farthest-east Pilot driveway.

Local agency encroachment permits from Santa Cruz County will be required for work ouiside
ADOT’s right-of-way.

The washes that cross the 1-19 corridor are flood zones that are designated as a Special Flood
Hazard Area, Zone A, on FEMA Flood insurance Rate Maps (FIRMs) for Santa Cruz County.
Zone A is defined by FEMA as an area that is subject to inundation by the 1% annual chance flood
and has no base flood elevations determined.

With the proposed improvements at one or both of the interchanges, the impact to the flood zone
will need to be considered. Filling of the flood zone may trigger the need for a Conditional Letter of
Map Revision (CLOMR). A CLOMR would not be needed if it can be shown that: 1) the project
provides for an equal compensatory volume that is displaced with improvements or 2) by hydraulic
modeling, improvements do not adversely impact the flood zone by causing an increase in the
water surface elevation at any particular location.

Drainage design for the intersection improvements shall be completed in accordance with the
ADOT hydrologic and hydraulic methodolegies and criteria. 1-19 is designated with a Drainage
Freguency of Class 1, requiring offsite drainage features designed to convey the 50-year storm
event. Onsite drainage systems shall be designed to convey the 10-year siorm.

Temporary and permanent erosion control and scour mitigation will be incorporated into the
project. Temporary erosion control measures will be accomplished and shown on the Storm Water
Pollution Prevention Plans (SWPPP) and details. Permanent scour mitigation will include riprap
scour aprons and energy dissipators as needed at the outlets of the new culverts and along the
earthen ditches. Riprap sizing and placement will be determined during final design.

Design-level mapping should be requested early so that it is available at the beginning of final
design.

Existing survey monuments and section corner monuments may be located within the project
limits. These locations will be investigated during final design. Provisions should be made to avoid
disturbing the monuments. If any monuments are disturbed during construction, they shall be reset
to the current standards.

Staniey Consultants, Inc. 23 June 2014




{-19 East Frontage Road, Ruby Road — Rio Rico Drive ADOT Project No. 019 SC 007 H8401 O1L
Final Project Assessment Federal Project No. 019-A(217)A

Utility conflicts are anticipated as detailed in the alternatives discussions. Prior rights have not
been determined. Final design should include locating the existing utilities to ASCE quality level
B/A; this can be done using an ADOT on-call subsurface utility engineering contractor.

A review of the AASHTO Controlling Design Criteria indicates that design exceptions may be
required. With Alternative A, the exisiing Rio Rico Drive profile and corresponding vertical
stopping sight distance would remain as-is. With Alternatives B, B1, C, and D, the portions of the
east frontage road that are reconstructed would conform to current AASHTO criteria; however, the
majority of the east frontage road between Ruby Road and Rio Rico Drive would remain as-is. A
request for design exceptions and design variances will be prepared during final design.

Estimated construction duration varies by aliernative;
= Alternative A — 120 calendar days
» Alternative B/B1 — 240 calendar days

= Alternative C — 240 calendar days
= Alternative D — 240 calendar days

The ADOT Environmental Planning Group (EPG) will investigate and prepare the required
environmental documentation for this project.

Biological Resources: No Threatened or Endangered species have been identified. A biologist will
visit the project area and prepare a Biological Review to address the potential for the project to
affect federally-listed threatened and endangered species. A letter requesting information on the
presence of state species of concern will be sent to the Arizona Game and Fish Department.

Cultural Resources: No cultural issues have been identified. Cultural resource surveys have been
completed in the project area and data recovery has taken place for previous ADOT work in the
vicinity. However, previously-completed surveys and data recovery will need to be researched
further prior to the start of environmental clearance documentation to determine the need for
additional surveys and/or potential to impact cultural resources.

Hazardous Materials: A Preliminary Initial Site Assessment will be conducted for the project. It is
anticipated that concrete and painted siructures and features will be modified as part of the project.
Prior to construction, and possibly as part of the environmental clearance process, asbestos-
containing material and lead-based paint testing will be needed.

Water Quality: There are several washes that cross under 1-19 and the frontage roads that are
likely waters of the US (Walers). Nationwide Section 404 permits are anticipated; however,
additional coordination and evaluation will be needed to determine the extent of impacts and
potential need for preliminary delineation of Waters and preconstruction notification to the US Army
Corps of Engineers.

The Arizona Department of Environmental Quality {ADEQ) designa